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PURPOSE: To enhance the vibration resisting performance and reduce the costs through 
omission of a horizontal direction siensor by controlling an actuator member using a 
two-dimensional dislocation amount acquired from the vibration data from sensor and the 
image data. 

CONSTITUTION: The vertical vibration data acquired from a vibration sensor 12 fixed on 
a surface reference plate 5 is fed to a DSP member 17 via an A/D converter 16a. The 
horizontal dislocation amount acquired from the image data taken In by a scanning image 
sensor 13 of an electron microscope 23 is also fed to the DSP member 17 via another A/D 
converter 16b and an image processing device 22. The control signal calculated at a high 
speed by the member 17 is passed through a D/A converter 18 and amplifier 1 9 to control 
an actuator member 3. Thereby the sensing data of dislocation amount is made accurate 
to lead to enhancement of the vibration resisting perfomiance. Sensing points in the 
horizontal direction are lesser required to allow decreasing the number of sensors in 
provision. 
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* NOTICES * 

Japan Patent Of£lce is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the active vibration removal equipment of an electron microscope. 
[0002] 

[Description of the Prior Art] In a precision mechanical equipment like an electron microscope, since there is a possibihty that 
picture image precision or a performance may generally fall owing to vibration of the floor line in which a device is installed, it is 
installed on the surf'ace plate supported with vibration removal equipment. As for vibration removal equipment, the upper and 
lower sides and the spring member of a rigid low elastic body, for example, coiled spring, an air spring or a rubber vibration 
insulator, and the combination of the member with passive periodic-damping members, such as a viscous damper which has a 
damping effect, etc. are used in many cases horizontally. By carrying out vibration isolation of the fme vibration from a floor line, 
vibration removal equipment is equipment of the device carried in a surface plate and this of a response which reduces 
acceleration absolutely (vibration removal). However, ******** vibration removal equipment has a limit in surely having a 
resonant frequency and moreover lowering the resonant frequency. Generally the resonant frequency of******** vibration 
removal equipment is set to about 1 -3Hz, and it is 1 .5-4Hz. To the following floor vibration, the vibration isolation effect by 
passive vibration removal equipment is not acquired, but has possibility of amplifying rather, and this is the trouble of passive 
vibration removal equipment. 

[0003] then, fme vibration of the floor vibration as the technique of solving such a trouble -- receiving -- vibration of a surf'ace 
plate - being active (active) -- how to suppress can be considered, and the conventional technique of this technique has the active 
vibration removal equipment which feeds back the amount of vibration of a surface plate and suppresses vibration of a surface 
plate and a device actively using an actuator as indicated by JP,2-246382,A 
[0004] 

[Problem(s) to be Solved by the Invention] When active vibration removal equipment is applied to an electron microscope, the 
upper and lower sides and ^e horizontal amount of vibration of not only a surface plate but a device can be detected because of 
the enhancement in precision, and the depressor effect of vibration of an electron microscope can be raised by feeding back this 
detected amount of vibration. However, with the active vibration removal equipment of this technique, since it is impossible to 
attach the detector for obtaining acceleration data and displacement data in an electron beam direcfly, it will attach in approximate 
point of measurement. Therefore, the precision of the data obtained from the detector becomes bad. Moreover, since two or more 
number of the detectors for obtaining these data is needed, the cost of active vibration removal equipment will increase. 
[0005] 

[Means for Solving the Problem] The actuator member prepared between the surface plates and stands with which the electron 
microscope has this invention in order to solve the above-mentioned technical probrem. The ******** vibration removal 
member which consists of a spring member which is an elastic body, or this spring member and a periodic-damping member. The 
active vibration removal equipment which consists of a controller which controls an actuator member based on the image data 
which shows the horizontal amount of gaps between the data, and the beams and the sample bases detected from the detectors 
which arrange to a siuf ace plate and detect these acceleration or variation rates, and also these detectors is formed. 
[0006] 

[Function] The two-dimensional amount of gaps between the electron beam acquired from the oscillating data and the image data 
of the surface plate and device which active vibration removal equipment supports, and a sample is fed back to a controller, and 
the actuator member of active vibration removal equipment is controlled by this invention. Since this amount of gaps is highly 
precise displacement data directly obtained from the image data of an electron microscope, its vibration removal performance 
improves. Moreover, since a horizontal detector is omissible, it also becomes low-cost-ization of active vibration removal 
equipment. 
[0007] 

[Example] Hereafter, the example of this invention is explained with reference to drawing. 

[0008] Drawing 1 explains the example of this invention first The example of drawing 1 is an example which applied the active 
vibration removal equipment which feeds back incorporation and this directly and controls the amount of two-dimensional gaps 
between the electron beam acquired from the image data by which this invention was digitized by the electron microscope 23, and 
a sample. In this example, the passive vibration removal member 4 which is an elastic body in parallel with two or more actuator 
members 3 and this is formed on the stand 2 installed on the floor 1 . These actuators member 3 and the ******** vibration 
removal member 4 support a surface plate 5. Furthermore, the mainframe of an electron microscope 23 is carried on a surface 
plate 5. the electromagnetism of an electron microscope 23 - in a lens holder 6, the electromagnetic lens as which the electron 
gun 7 which emits an electron beam, and an electron beam are completed prepares - having - **** electromagnetism -- the 
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inside of a lens holder 6 is made a vacuum by vacuum pump 8b Moreover, the stage 10 for moving the sample base 1 1 in a 
chamber 9 in the horizontals arbitrary from the exterior and the vertical orientation of a chamber 9 is established in the chamber 
9, and a chamber 9 is made a vacuum by vacuum pump 8a. Moreover, in order to control the actuator member 3, for example, as 
shown in drawing 1 , two or more detectors 1 2 which **** the amount of vibration of the point on the surface plate 5 currently 
installed in the actuator member 3 are formed if needed. Moreover, the scanning picture image detector 13 which detects the 
amount of gaps of the horizontal component obtained from the incorporated image data is formed. The amount of gaps of the 
horizontal component obtained [ a / A/D -converter 16] from through and the image data incorporated from the scanning picture 
image detector 13 in the data obtained from the detector 12 passes along A/D-converter 16b and the image processing system 22, 
it is inputted into both the DSP members 17, the program for execution which controls the actuator member 3 is written in this 
DSP member 17, and the signal calculated at high speed by the DSP member 17 controls the actuator member 3 through D/A 
converter 1 8 and the amplifier 1 9. In addition, the ROM member 20 has the fimction to send the command signal to the DSP 
member 17, when starting or ending a control of the actuator member 3. 

[0009] Drawing 2 is explanatory drawing having shown the idea of the method of detection of the amount of gaps in this 
invention. When O picture images move after minute time at a picture image O' point, deltaX and the amount of gaps of the 
orientation of Y are set to delta Y for the amount of gaps of the orientation of X of amount 00[ of gaps ] '. The method of 
detection of these amounts delta X and delta Y of gaps is as follows. That is, it is decided on the screen at the time of ^ image 
data incorporation, respectively that pixel number (i) line numbers (j) will be the X-axis and Y shaft orientations, and delta X and 
delta Y are obtained, respectively by comparing the original position with the position after minute time, and calculating the 
product with the size between the amount of the graduation shifted, and a pixel, or between lines to the X-axis and Y shaft 
orientations at each. 

[0010] Drawing 3 is the example of the method of detection of the amount of gaps in this invention, A dotted line shows a picture 
image in case an electron microscope 23 is not influenced of floor vibration. And if an electron microscope 23 is influenced of 
floor vibration, it will become like the picture image shown as a solid line. That is, the boundary line of a picture image becomes 
notched under the influence of floor vibration. It becomes the degradation of picture image precision in this notched 
************ 23. Then, the horizontal width of face of this notched space can detect amount [ of gaps ] delta of a picture image, 
and uses as deltaY by deltaX and Y shaft orientations by X shaft orientations. And the true amount of gaps in carrying out a 
division for the scale factor of the electron microscope 23 used now is detectable. In addition, the excitation orientation is the 
orientation of the arrow head shown all over drawing 3 in drawing 3 . By this technique, all are not needed one picture image but 
shortening of the detection time of the amount of gaps can be attained by shifting from the fraction which the amount of gaps has 
produced, and detecting an amount. 

[001 1] An explanation of an operation of an example is e?q)lained using drawing 1 and the drawing 2 . Surface plate 5 and 
electron microscope 23 mainframe supported by floor vibration by the actuator member 3 and the******** member 4 is excited 
in a horizontal and the vertical orientation, and generally, since the electron microscope 23 is not supported at the center of 
gravity, the mode which inclines to a level surface is applied to a surface plate 5. consequently, electromagnetism ~ it considers 
as how which a relative displacement produces between the electron gun 7 in a lens holder 6, and the sample base 1 1 A low pass 
filter 21 and A/D-converter 16a for the output signal of a detector 12 which detects the amount of vibration of each point of the 
surface plate 5 with which the actuator member 3 is arranged at this time Through, Both the horizontal amounts delta X and delta 
Y of gaps obtained by letting A/D-converter 16b and the image processing system 22 pass in the scarming picture signal detected 
from the scanning picture image detector 13 are inputted into the DSP member 17. These horizontal amounts delta X and delta Y 
of gaps, each square value of flie power of the actuator member 3 , etc. are made into a performance index. The DSP member 1 7 
calculates the voltage corresponding to the controlling force by the actuator member 3 at an instant using the feedback gain it was 
determined that will make ttds performance index into the minimum, and this calculated control voltage drives the actuator 
member 3 through D/A converter 18 and the amplifier 1 9. The controlling force by this actuator member 3 suppresses an electron 
microscope 23 so that the horizontal amounts delta X and delta Y of gaps of the picture image of an electron microscope 23 may 
be reduced. 

[00 1 2] instead of [ detector / with which drawing 4 detects the amount of vibration of the vertical orientation / 1 2 ] -- the laser 
measuring instrument 14 electromagnetism - it is the example attached in the lens holder 6 the technique of detecting the 
amount of vibration of the vertical orientation - first -- electromagnetism a laser measuring instrument is attached in a lens 
holder 6, and the distance between the laser measuring instrument 14 when not being influenced of floor vibration and a sample is 
set up Next, the value rectified by measuring and comparing the distance between the laser measuring instrument 14 when being 
influenced of this and floor vibration and a sample is decided, and the actuator member 3 is controlled, in order that [ in addition, ] 
this laser measuring instrument 14 can take out three laser at a time and may control it by these three laser electromagnetism ~ 
it is possible to maintain at an inclination equivalent to the time of not being influenced of the floor vibration by the parallelism 
between a lens holder 6 and a sample 

[0013] Drawing 5 is the example which attached die inclinometer 15 in the stage 10 while it attaches the laser measuring 
instrument 14 in electromagnetic-lens ****** 6 instead of the detector 12 which detects the amount of vibration of the vertical 
orientation. The method of detecting the amount of vibration of the vertical orientation sets up the laser measuring instrument 1 4 
when not being probably influenced of floor vibration, the distance between samples, and the tilt angle of inclinometers 1 5a and 
15b. Next, the tilt angle of the inclinometers 15a and 1 5b when being influenced of this and floor vibration is measured, and the 
value rectified by comparing with the tilt angle set up in early stages is decided. Or the inclinometers 1 5a and 15b when not being 
influenced of floor vibration are compared, and the difference of a tilt angle is set up. Next, the value rectified by measuring and 
comparing the difference of the tilt angle of the inclinometers 1 5a and 1 5b when being influenced from this and a floor of 
vibration is decided, the time of the tilt angle between an electron beam and the sample base 1 1 not being influenced of vibration 
by this control, and an EQC - becoming -- electromagnetism -- the laser measuring instrument 14 attached in the lens holder 6 - 
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electromagnetism — the value which rectifies the distance between a lens holder 6 and a sample is decided, and the actuator 
member 3 is controlled In addition, the laser measuring instrument 14 currently used in this example takes out one laser at a time. 
[0014] 

[Effect of the Invention] According to this invention, in the active vibration removal equipment for electron microscopes which 
carries out vibration isolation of the floor oscillating input, highly precise-ization can be attained by the thing which was acquired 
from image data and which shifts and controls using an amount, since a horizontal detecting point decreases, the number of a 
detector can be reduced, and the active vibration removal equipment of a low cost electron microscope can be offered. 



[Translation done.] 
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